Association of folate and other one-carbon related nutrients with hypermethylation status and expression of RARB, BRCA1, and RASSF1A genes in breast cancer patients.
Dietary methyl group donors could influence the hypermethylation status of certain putative genes. The present study explored the possible associations of dietary intake of one-carbon metabolism-related nutrients with promoter hypermethylation status and expression of retinoic acid receptor-beta (RARB), breast cancer-1 (BRCA1), and Ras association domain family-1, isoform A (RASSF1A) genes in Iranian women with breast cancer (BC). The hypermethylation status was investigated in 146 dissected BC tissue samples using methylation-specific PCR. The expression level was evaluated by real-time RT-PCR. Dietary nutrients were estimated using a validated 136-item food frequency questionnaire. Expression levels of the genes were associated with the unmethylated status of related promoters (p < 0.05). The crude dietary folate and adjusted cobalamin intakes were inversely associated with methylated RARB and BRCA1. Low intake of residual folate and cobalamin was correlated with the methylated status of RARB for subjects at <48 years of age, and folate alone was linked to BRCA1 at >48 years of age. High dietary intake of riboflavin and pyridoxine was the only determinant of the methylated promoter of RARB at odds ratios (ORs) of 4.15 (95 % confidence interval (CI) 1.28-13.50) and 2.53 (95 % CI 1.14-3.83) in multivariate models, respectively. One-carbon nutrients most often correlated inversely with the methylation-influenced expression of RARB. Although high folate intake increased the chance of unmethylation-dependent overexpression of BRCA1 3-fold, cobalamin and methionine were inversely linked to methylation-mediated expression. Nutritional epigenomics less actively influenced RASSF1A. These findings provide new insights into and a basic understanding of the selective contributions of individual B vitamins on hypermethylation and methylation-related expression of RARB and BRCA1 in BC. Hypermethylation at promoters of RARB, BRCA1, and RASSF1A is associated with reduced transcript levels of the respective gene in primary breast cancer tissue samples. Dietary folate and cobalamin intake is inversely associated with methylated RARB and BRCA1. High dietary intake of riboflavin and pyridoxine is associated with increased methylation in the RARB promoter. There is evidence for the age-dependent effects of nutrient intake on promoter methylation status. Bioavailability to the pool of nutrients might determine selectivity.